Localisation of mycobacterial DNA and mRNA in human tuberculous granulomas.
In situ hybridisation was used to detect the presence of Mycobacterium tuberculosis in paraffin-embedded lung tissue of nine patients diagnosed with tuberculosis (TB). Mycobacterial DNA was found in all nine patients and in 175 out of 191 granulomas examined. A combination of in situ hybridisation and immunohistochemistry techniques demonstrated that mycobacterial DNA was associated with CD68-positive cells with the morphology of macrophages and giant cells. Mycobacterial DNA was also found within the necrotic regions of some granulomas. mRNA for the mycobacterial RNA polymerase beta subunit (rpoB) was detected by RNA: RNA in situ hybridisation. The rpoB mRNA was also localised to CD68-positive cells with the morphology of macrophages and to giant cells of certain necrotic granulomas. No rpoB mRNA was found in the necrotic regions of granulomas. Mycobacterial DNA was detected in 92% of patient granulomas of which 8% were positive for rpoB mRNA. The ability to identify mycobacterial RNA transcripts within human tuberculous granulomas affords us the opportunity to analyse the interplay between pathogen gene expression and the human immune response and should provide valuable insight into the mechanisms used by M. tuberculosis to persist within the human host.